Summary. A total of 48 corpora lutea from the right and left ovaries of 2 gilts on Day 9 and 2 gilts on Day 13 of the oestrous cycle were analysed for gonadotrophin binding, progesterone concentration and 3 enzyme activities. The weights of corpora lutea from the right and left ovaries on Days 9 and 13 did not differ, but the values on Day 13 were lower than those on Day 9. The specific binding of 125I-labelled hCG, progesterone concentration, and activities of cytochrome c oxidase (a mitochondrial enzyme), \ g=b\ -N\ x=r eq-\ acetyl-D-glucosaminidase (a lysosomal enzyme) and glucose 6-phosphate dehydrogenase (a cytosol enzyme) differed, with some exceptions, among the corpora lutea within the same ovaries and those from the right and left ovaries on Days 9 and 13 of the cycle. The gonadotrophin binding differences amongst the corpora lutea appeared to be due to the differences in the total number of available receptors rather than in the receptor affinities. There was no strict correspondence between the magnitude of gonadotrophin binding and luteal progesterone concentration. These data show that porcine corpora lutea within the same ovaries, and those from the right and the left ovary, are quite dissimilar.
Introduction
Several Graafian follicles grow and mature in both ovaries, ovulate and lead to the formation of corpora lutea during each cycle in a polytocous animal such as the pig (Perry & Rowlands, 1962) . All the corpora lutea within the same ovary, or those from the right and left ovaries of the same animal, are presumed to be similar. But this presumption, to our knowledge, has never been experimentally tested. The present studies were undertaken to test this presumption with porcine corpora lutea.
Materials and Methods
The right and left ovaries were obtained from 4 gilts at slaughter on Days 9 and 13 of the oestrous cycle (2 animals for each day). The ovaries were immediately placed in ice-cold solution containing 150 mM-NaCl and frozen at -homogenizer at a setting of 6, using three 10-sec bursts. The homogenates were centrifuged for 60 min at 105 000 g. The supernate, i.e. cytosol, was frozen in aliquots at -20°C. The pellet, hereafter referred to as crude membranes, was resuspended in the homogenizing buffer, filtered through 4 layers of cheese-cloth and frozen in aliquots at -20°C. The protein content in aliquants of crude membranes after digestion (Rao & Mitra, 1977) and cytosols was determined by the method of Lowry, Rosebrough, Farr & Randall (1951) using bovine serum albumin as the standard.
Unlabelled hCG (CR121; 13 450 i.u./mg, a gift from the National Pituitary Agency, NIAMDD) was radioiodinated by the lactoperoxidase technique (Miyachi, Vaitukaitis, Neischlag & Lipsett, 1972; Rao, Griffin & Carman, 1977) . The specific activity of 125I-labelled hCG used in these studies varied from 85-8 to 90-2 pCi/pg. The maximal specific binding in the presence of excess plasma membranes from bovine corpora lutea ranged from 48-6 to 56-4% of the added hormone.
Aliquants of 100 pg protein of all luteal crude membranes were incubated for 2 h at 38°C with 01 nM 125I-labelled hCG in the presence and absence of 1000-fold excess unlabelled hCG. Crude membranes of 27 corpora lutea from right and left ovaries taken at Days 9 and 13 of the cycle were then incubated for 2 h at 38°C with increasing concentrations of ' 25I-labelled hCG (27 to 667 pM) in the presence and absence of 0-12 µ unlabelled hCG. The resulting specific binding data were transformed according to Scatchard (1949) to calculate the binding constants. The rest of the details on binding studies were the same as previously described (Rao, Mitra & Carman, 1981) .
Cytochrome c oxidase (EC 1.9.3.1), a mitochondrial enzyme, and ß-7V-acetyl-D-glucosaminidase (EC 3.2.1.30), a lysosomal enzyme, were measured in crude membranes according to Cooperstein & Lazarow (1951) and Pugh, Leaback & Walker (1957) , respectively. Glucose 6-phosphate dehydrogenase (EC 1.1.1.49), a cytosol enzyme, was measured in cytosol as described by Kelly, Nielson, Johnson & Vestling (1955) . The enzyme specific activities were calculated after subtraction of appropriate blanks.
Briefly, the above enzyme activity measurements were based on : cytochrome c oxidase-the rate of oxidation of reduced cytochrome c as measured by an increase in absorbance at 550 nm; ß-/V-acetyl-D-glucosaminidase-release of phenol from phenyl-/V-acetyl-glucosaminide as measured by an increase in absorbance at 650 nm; glucose 6-phosphate dehydrogenase-the rate of ADP reduction as measured by an increase in absorbance at 340 nm. The assay sensitivities were: 3-1 pmol cytochrome c oxidized; 1-9 nmol phenol released and 2-4 pmol ADP reduced.
Cytosols were diluted 1:50 with 10 mM-phosphate buffer, pH 7-3 containing 150 mM-NaCl and 0-1% gelatin. Then 01 ml aliquants of diluted cytosols were made up to 10 ml with distilled water and extracted (3 times, each with 10 ml diethyl ether). The pooled extracts were dried at 40°C, under a gentle stream of nitrogen and the residue was resuspended in 1-0 ml PBS-gelatin. The progesterone content in 0-1 ml aliquants was then measured by radioimmunoassay (Thorneycroft & Stone, 1972) , using an antiserum raised against progesterone-11-a-succinyl-BSA conjugate.
Corrections for blanks and recoveries were made.
The antiserum had the following cross-reactions to steroid hormones: progesterone 100%; 17ß-hydroxyprogesterone 1-2%; 20ß-, 20a-dihydroprogesterone, pregnenediol, oestradiol-17ß, oestriol, corticosteroids and testosterone 0-01%. The assay sensitivity, defined as the lowest amount of progesterone measured per tube, was 50 pg. The assay blank, consisting of extraction of 1 ml distilled water and subsequent assay, was 0 pg. About 90% of added labelled progesterone was recovered by the diethyl ether extraction. The intra-and interassay coefficients of variation were about 10 and 15% respectively.
All measurements on each corpus luteum were taken 4-6 times to obtain enough numbers of observations for statistical analysis. To minimize experimental variations: (a) all corpora lutea within the same ovaries and corpora lutea from right and left ovaries of one animal for Day 9 and one for Day 13 were analysed in the same experiment, (b) two batches of 125I-labelled hCG with similar specific activities and maximal bindabilities were used in all the binding studies and, (c) freeze-and-thaw cycles were kept the same for all the homogenates. The inter-experiment --000- (Masuda, Anderson, Henricks & Melampy, 1967; Hunter, 1981) .
The corpora lutea within the right and left ovaries on Days 9 and 13 of the cycle (Table 1) 
Values are mean + s.e.m. for the no. of observations (CL) in parentheses.
Within each day, values with different superscripts are significantly different (P < 001).
The corpora lutea from the right and left ovaries on Days 9 and 13 did not differ with respect to apparent dissociation constant for 125I-labelled hCG binding (Table 2) . On Day 9, but not Day 13, the corpora lutea of right ovaries contained a lower number of gonadotrophin receptors than did those of left ovaries. Progesterone concentration, cytochrome c oxidase and ß-N-acetyl-Dglucosaminidase activities did not differ, whereas glucose 6-phosphate dehydrogenase activity in the right and left ovaries on Day 9 differed. Corpora lutea from right ovaries on Day 13 contained lower progesterone content, ß-JV-acetyl-D-glucosaminidase and glucose 6-phosphate dehydrogenase activities than did Day 13 left ovaries. Cytochrome c oxidase activity, on the other hand, was similar in the corpora lutea from right and left ovaries of Day 13.
Discussion
Because of the size and the number of corpora lutea that can be obtained from pigs, this species is well suited to answer the question whether corpora lutea within the same ovaries and those from the right and left ovaries are similar. Significant differences in the weights among the corpora lutea within the same ovaries obviously could not be tested, because weight measurements are single observations. Corpora lutea within the right and left ovaries differed in magnitude of gonadotrophin binding, progesterone concentration, N-acetyl-ß-D-glucosaminidase and glucose 6-phosphate dehydrogen¬ ase activities (exception : right ovary on Day 9). Cytochrome c oxidase activity, however, differed only among the corpora lutea of the right ovary of Day 13 and the left ovary of Day 9. These differences among individual corpora lutea may reflect the slight differences between the developmental stages of follicles from which these corpora lutea were formed.
When the data on corpora lutea from the right and left ovaries of Day 9 were analysed, significant differences were found only for gonadotrophin receptors and glucose 6-phosphate dehydrogenase activity. Similar analysis on corpora lutea of Day 13 revealed differences in progesterone content, /V-acetyl-ß-D-glucosaminidase and glucose 6-phosphate dehydrogenase activities. We do not know the reasons for the differences between right and left ovaries but clearly they do exist. It is not known whether there are differences in vascularization of right and left ovaries. Even if there are, it is difficult to explain why only some characteristics differed.
The physiological significance of the inter-luteal differences is not known. But these findings may have implications beyond the scope of the present study. For example, (a) luteal heterogeneity during the cycle may suggest luteal heterogeneity during pregnancy and heterogeneity among the Graafian follicles; (b) luteal heterogeneity may exist in other polytocous animals; and (c) heterogeneity may exist among the multiple corpora lutea formed in monotocous animals by pharmacological means.
Gonadotrophin binding differences among the the corpora lutea from the right and left ovaries on Days 9 and 13 were due to differences in the total number of available gonadotrophin receptors rather than changes in the receptor affinities. Whether the same explanation holds true for the differences in gonadotrophin binding among the corpora lutea within the same ovaries could not be directly evaluated, but it is quite likely. The luteal gonadotrophin receptor numbers did not strictly correspond to luteal progesterone concentration (see Tables 1 & 2) . The lack of correspondence may be due to one or more of the following reasons: (a) good correspondence does not exist because the porcine corpus luteum is independent of pituitary LH support (Anderson & Melampy, 1967) ; (b) luteal progesterone secretion, but not the content, is a better reflection of binding; and (c) the use of 125I-labelled porcine LH in binding studies might reveal better correspondence.
The heterogeneity within bovine (Estergreen, Holtan & Smith, 1968) and ovine (Niswender, Reimers, Diekman & Nett, 1976 ) corpora lutea with respect to progesterone concentration and gonadotrophin binding has been previously reported. The inter-and intra-luteal differences signify that blood progesterone levels in mono-and polytocous animals reflect the average of all the (different) contributions of various parts of the same corpus luteum and individual corpora lutea within the same ovaries and from right and left ovaries. It is hoped that the present findings will bring about a heightened awareness (if luteal heterogeneity is already suspected) that the magnitude of differences among the corpora lutea within the same ovaries, or those from right and left ovaries of the same animal, is perhaps as high as the luteal differences on different days of the cycle, or even between different animals. The need for a lot of tissue often leads to pooling of corpora lutea of the same animal and of different animals in the same reproductive state (Ziecik, Shaw & Flint, 1980; Hunter, 1981 ; Bramley & Menzies, 1981) . In addition, all corpora lutea of one animal may be pooled in the belief that they are similar. Since they are not similar, pooling should be avoided if it is not essential. By the same token, the temptation of selecting only one corpus luteum to study the total luteal function of the animal must also be avoided.
